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The water flow of a filtration plant is adjusted 
by means of water-gte or dock -devices arranged 
either above or below the :plant, vhich are ëither 
self-acting or operated by hand. In the case of 
an automatic control, the fiïtered water-tlow is 
either constant or such tha t corresponds to 
the value of the avaiiable vater-flow ab.ove the 
filtration plant. 
My invention relates o a -system self-aijusting 
the flow (fr0m zero up te a certain .limit.) ac- 
cording to the quantity ,of requived filtered vater. 
An important objee/J of thë irvention is te 
provide each component .unit forming ,the filtra- 
tion plant (flocculaters, decanting reseroirs, 
filters) with a level adjusing device .arrnged 
and adapted to increase the water-fiow leaving 
each comportent unit vhen the. down stream 
requirement for vater £ucreases and xv.ith fled 
orifices, arranged at the outlet of each com- 
portent .unit, which .are fed under a.head corre- 
sponding te ,the difference .in lëyel between the 
next down-stream level and the level maintained 
substantially constant by mëans-of the adjusting 
device of the corresponding ,comportent unit. 
By means of this combination, the love! i 
the stage just ,beiow each adjnsting device is 
maintained af .a substantlally constant ,altitude, 
each device .having a ,tendency .fo allmv the fio..w 
te increase when the dov,n.stream level .bas a 
tendency fo lower and inversely fo .close the 
port of the adjnsting device when the down- 
stream level has a tendency £o .fise. This .ar- 
rangement enables not.. only :te adjust the flov 
of each adjusting device fo ,the xequirement of 
filterC water, but also te.compensatè.thè average 
partial chokings of each stage ,.and :he .par£lal 
choking of each reservoir individu.al.y considered 
in such a manner tha the, warious reservoirs 
of a stage,treat in practice equal or.proportional 
Iflows, whatever be their respective degee of 
choking. 
The adjusting .devioes maY .he .of ,ary ty.pe 
comprising ,a port .the uaeul-opening of which 
is dependent-on the ,d«wnstrem :level, .the 
arrangement of the whole set being ,such that 
this level is maintained ,substantially-constant, 
the fiow adjusting device having with-that ,object 
a tendency .te close when the down-stream 1evel 
has a tendency to :rise and to 0pen .when ,the 
down-stream level hs ,a £ndency :to .lover. 
Such devices may censist of alanced valves ,of 
the type descrihed .in tench Patent No..881;466. 
Between each stage of the iplant it..is apssible, 
when desired, te arangea:levelajusing device 
which establishes a miximum level for the stage 
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immediatey dw-stream therefrom. In that 
case it is neeessa:y fo provide for each .stage an 
ourlet cottector canal a-nd .an "tolet distributing 
canal. ,When .there are no tevel adjusting devices 
5 betveen the stages, i.t is possible to use the col- 
lecr canal of anY stage as a distributing canal 
for .the next :lover stage. The equipment f the 
Plant is thus .smplhïed; hovCer :if is necessary 
to räise the als of the toest st.ages hich ny 
0 be submitted to geater ,changes of leel if the 
leel varies betwéen ,wide limits. 
As .in act a hYch'0static level corresponds to 
a pressure, itis unders£ood that-by "leel ad- 
justing devices" I als mean all ,apparat,us 
ia abting .fo maintain ,a constnt.hydraulic pr.essure 
tn «the course of he ioresent description an 
example is g2ven of such-an .apparatus used i.n 
a plant acoroEng :te the invention. 
:hen £he rations reservoirs or :appratus of 
20 a stage .are -not identical, the system according 
fo the invention automatically ensure.s, :for 
one .of them a water flow 9roporti0na!  ifs 
usual w.orMng capacity. If wi,1 be suflicient 
provide each reservoir .or apparatus-vlth :a level 
25 adjusting device, ,maintaining at ifs o.utlet a 
constant .level or pressur, .anti to proportion 
section ,of the flxed orifices fo the fiow fo be 
ensured. 
A filtration plant is always designed for a 
30 maximum vater flew which æhould hOt be ex- 
ceedeïl. Various conventional means to limit 
this .w.ater flow are known. 
nother .object of the invention is to obtain 
this .esult in a :particularl, y simple way, by 
arranging .khe fixed.orifices af such.a level that, 
:»5 When the maximum water fl0w is reached, each 
orifice is Unwatered and consequent]y is no 
long, er .sEbmitted-fo the pressure of the dovn- 
stream2eèl .and yields the Predetermined mai- 
mure wa.tër fiow .w, hich.cannot .be exceeded. 
40 Other ,objecs ,and advantage s of the invention 
willbe apparent during the course.of the follow- 
ing descr!ption. 
In the .accompanying drawing forming a .part 
45 o this aPPliction and in which like numerals 
ae emPloFed .te ,designate like-parts thrughout, 
iF, igure 1 is a longitudinal ,section of a fiRration 
plant .whose adjustment is pbtained according to 
the invention , 
50 igure .2 iæ a plan view corresponding to 
Figure .1, 
Figure .3 is a :longitudinal sction of a sim- 
plifled .filtra-tion :plant in ,w, hic.h orbe vari.us, 
prallel connec£ed comp, onent :units of a same 
55 stage are identical, 
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Figure 4 is a plan view corresponding to 
Figure S, 
Figures , 6, 7 are partial longitudinal sections 
of embodiments of the arrangement shown in 
Figure 1, and, 
Figure 8 is a plan view corresponding fo 
Figure 7. 
In the embodiment shown in Figures 1 and 
the plant comprises a canal  feeding the raw 
water, a decanting reservoir 2 followed by two 
series connected filtration stages 3 and 4, and a 
filtered water duct 5. Each filtration stage com- 
prises respectively a series of filtering reservoirs 
6, 7 arranged in parallel between distributing, 
feeding canals 8, 9 and stage collector canals 
. Before each stage, level adjusting deviceæ 
are provided: 2 for the decanting reservoir, 
for the first filtering stage and 4 for the last 
filtering stage. These adjusting devices may be 
of any type, such as balanced valves described in 
the above cited French patent or, as shown in 
Fig. 1, are formed by a water chamber 40 in 
direct communication with the next following 
stage, and in which is mounted a tubular valve 
 connected to the next upper stage or to the 
canal , the moving bell 42 oï said valve being 
coupled to a fioat 43, OErranged in said water 
chamber 48, through an oscillating lever 44, piv- 
oted between ifs extremities and links 45 and 48. 
The object oï these adjusting devices is to main- :30 
toEin the levels of the stage which they control 
constant, and consequently they alow the pas- 
sage oï a greater fiow when the down-stream 
level lowers OEnd conversely reduce the fiow-- 
occasionally down fo zero--when the down-35 
stream level has a tendency to fise. In addition 
eoEch reservoir 6,  is provided with an individual 
adjusting device 5, 6 of the same type as the 
above described devices 2, 3 and 4 which is 
arranged--on the down-stream side and commu- 
nicating with the corresponding stage collector 
canal D,  by means oï a fixed orifice , 
provided in the wall separating said collector 
canal and the individual water chambers of the 
corresponding adjnsting devices. The fixed ori- 
fices have such a section that they cause a loss 
of heoEd  ïor the maximum fiow which is con- 
sidered and should hot be exceeded, this loss oï 
heoEd being the same ïor all the reservoirs of a 
stage. 5o 
This height » appears between the constant 
level "Ç" in the corresponding water chamber 
and the minimum level "D" which it is possible 
to set in the collector canal. Conventional 
means may be provided fo obtain a minimum . 
level, corresponding in ïact to the maximum fiow 
which should hot be exceeded« 
In FoEgures i and 2, each adjusting device is 
shown in a separate water chamber, but if is 
evident that said chamber may be a part of the 
OEdjusting device itself, as shown in Figure 5, or 
may be omitted as will be explained with refer- 
ence to Figures 6 to 8. 
The operation of the plant is as follows: 
When the requirement for filtered water 65 
increases, the level in the collector canal   has 
a tendency fo lower, causing the level to lower 
in the water chambers of the adjnsting devices 
8. These devices then allow the Passage of a 
greater fiow for maintaining the level in the 70 
water chambers 4[ at the altitude C to meet the 
outside requirement. This increase of the fiow 
bas a tendency to lower the level oï reserv_oirs 
and feed canal 9, and consequently the stage 
adjnsting device  4 opens fo set again at the pre- 

4 
vions altitude the level of the stage 4 which it 
controls. The same steps are carried on by 
degrees up to the decanting reservoir 2 whose 
lowering level causes the inlet adjusting device 
2 fo work in such a manner that it opens in 
order fo allow a larger quantity of raw water fo 
enter the plant from the duct . On the con- 
trary, when the requirement for filtered water 
decreases, the levels have a tendency to fise and 
the reverse of the above process is effected, the 
individual adjusting devices and the stage ad- 
usting devices having a tendency to reduce the 
fiows. 
It is easy fo understand that ai any moment, 
apart ïrom an unimportant time-lag, the water 
fiow oï the plant at each point is automatically 
adjusted according to the outside requirement. 
The adnsting devices are oï course adjnsted in 
such a manner that they are entirely closed when 
the maximum levels are everywhere reached. 
It is fo be noted that this system also compen- 
sates for partial choking in each filtering stage. 
In ïact, when a filtering stage becomes partially 
choked, the fiow which it yields decreases, and 
the level at its ourlet has a tendency to lower, 
which causes the adnsting device to open sufl- 
ciently to compensate for the partial choking. 
Because of the fixed orifices  and 8, the 
above described plant ensures not only compen- 
sation of the mean partial choking of a stage 
but also compensation of the respective partial 
choking of each reservoir of this stage, in such 
a mamer that all reservoirs treat equal fiow 
whatever be their respective degree of choking. 
In fact, assuming for instance that one of the 
reservoirs 5 of the rst filtering stage  is more 
choked than the other reservoirs of the stage, it 
allows the passage of a smaller fiow, and the loss 
of head in the corresponding fixed orifice 7 is 
smaller than in thi neighbouring riservoiri. 
Consequentiy the level in the water chamber of 
the corresponding adjusting device  5 lowers more 
than in the neighbouring water chambers and 
that adjusting device opens more, which helps fo 
bring the fiow of this reservoir up fo the fiow of 
the neighbouring reservoirs of the same stage. 
The plant shown in Figures 3 and 4 also com- 
prises a canal  feeding the raw water, a decant- 
ing reservoir 2, followed by two eries connected 
filtration stages  and 4, a ffltered water duct 5, 
and a level adjusting device 2, operated by 
means of the next down-stream level, which 
maintains the level in the decanting reservoir . 
Between the decanting reservoir and the first fil- 
tration stage however, and between the two fil- 
tration stages, the level adjnsting devices are 
omitted. The exit canal  9. of the decanting res- 
ervoir is thns nsed, as shown in Figure 3, as a 
distributing canal feeding the parallel connected, 
filtering reservoirs 6, and the collector canal 2, 
receiving the water leaving the first filtration 
stage 3, is used as a distributing canal feeding 
the filtering reservoirs ] of the second filtration 
stage 4. Consequently the canal 28 is fed by 
means of the fixed orifices  , associated with the 
level adjnsting devices 5, and, in its d.own- 
stream wall the sills 2 feeding the reservoirs ] 
are provided. 
When the flow of the plant is normal, the 
down-stream collector canal  and the com- 
posite canal 28 are respectively fed,. under a 
head H' and ' by means of the submerged 
sized ports  8,  7, the adjnsting .devices  6,  5 
operating to allow the passage of a larger flow 
when, because of an increasing down-stream 



fi0w, thé ioss .of het H'  h  increhSeS, -annal ïn 
versely to redUee the flow When I-Ï  or h" 'has 
a tendenCy fo décreEse. H0Wever i iS to 'bé .n6tèd 
that thé aoeustïng deviCes 15, Iï}, lëra-tel by 
thé down-stream side, Caunët stop the up-stream 
level of their stage, which is dependent on thé 
adjusting devices of thé immeditély precëding 
stage. As a result, when thé réquirement for 
filtered water falls down to zéro ór C0nsiderabÏy 
decreases, thé up-streC level of he lwer stages 
will have a tendency to tse -up t0, at thé iimit, 
thé constant level maintaLed by means of h'e 
adjilsting device of thé fP-sream stage. Con- 
sequently it may bé nécessar t0 aise thé ïvalls 
of thé lower stages up t0 that leVl as sh0wn 
in Figure 3. 
lit will bé noted that thé fiéd rïfices -I::, 
associated Wïth thé ïiidiviiï:l :16C îng 
devices are much nearer t-le fée sùriacé :of he 
water contained in cana-lS 'i:i àiïd } n Figure 
3 than in Figure 1. Thir aitde D ïs, in 
act, that corresponding to ihe Water ]evel in 
canals 11 and {}, when thé predeteï'mined maxi 
mure fiow is reached. After tht moment, thé 
fixed orifices are unwaered and .hen délirer 
Under a constant load H or h Which appears 
between thé constant level  o thé Waer cham- 
ber o the adjusting deVices 15 nl 1 and he 
minimum level D whidh if iS possïble rb Set in the 
collector canal. if thé wateï fi0w rquiëd down 
stream increases aboyé tht predetermihed max 
imum fiow, thé level in h'e c51]etor cal II 
may lower, but as he toads I:I and h rémain 
constant, thé water fiow passing ttirouh thé 
plant will remain constant nd equal to thé 
maximum predetermiried fiow. 
In the embodiment shown in Figure 5, a duct 
22 is provided between the resèrVofr ? and thé 
Coilector canal II. This duct may bé more or 
less closed by means o a cloging dëvice such 
as a gare 2 operated by thé lvel-of thébranched 
water chamber I', by means e. g. öf a fioat 
acting through a link 1 ai 0re extrernity o a 
lever $2 pivoted between its extremities a $ 
and whose second extrémity OperateS gare 2 
through a conneCting rl  so as t0 Open gare 
2 when fioat ${} lowërs by reason o an in- 
creasing o thé down-stream flore, and converse- 
ly to close garé -$ wlïëï thé d0-stream fiow 
decreases. Thé total fi0V Of thé filtëring res- 
ervoir ? which, in thé device.of Fï«ureS 1 to 4, 
passed through thé water chamber '15, does hot 
pass here through that chamber. In Figure 5, 
thé fixed orifice I is arrrigëd at thé minimum 
altitude D such as Urïder the o,¢e defmed load 
h--C--D, each orifice CleliVerS -thé mïxiïnum 
fiow which is predtérmiï-e-d ¢r the corrésp0nd- 
irg comp0nent unit -f thé tagé. As S0n as 
thé level in thé c6mrnon c0lbting caïml is 
equal to or 10we-r thai D, thé bïifices -/e 'ùn- 
watered, and afWno I0ngër Ubmitted 'fo Jhe 
down-strem level aïid dCi¤ërhWïredetëmi.iïéd 
maximum fiow whïtëVé Se thé levël in thL collector canal. In this case, thé fixed orifice. 
18 will preferably bave a small height and a 
comparatively large horizontal section. 
In thé modification shown in Figure 6, for thé 
constant level maintained in thé water chamber 
18 or 18' of thé preceding devices is substituted 
a constant pressure in thé duct , which pres- 
sure,is maintained and measured by means of a 
manometric member, e. g. a manometric bel- 
lows 24 coupled through link $ to thé lever 2 
operating thé gare 2 in thé saine mariner as 
in thé case of Fig. 5, thé arrangement being such 

in beHoWS : ten o dcease by reaS0n -o a 
grea.ter downstrea a:r-fl, and conversely 
tends fo close gae 
5 betloWs 
in .his casé, shown by thê differece"of altitude 
between a lCe C  n attitude coespo to 
he cont presSe 'duStèd and measured by 
me'ans of thé membrane 2, ad thé abve 
lO fiëd line D. 
Thé ffrence between ghe emboment Shown 
in Figes 7 and 8 and thé embomet Shown 
in gures 6 is he faCt hat or -he collector 
canal  there 
1.5 Thé loss of head h, wch is a coequenee 0f he 
fixed orifiees , is thon sho OF he OEfference 
oI altitude between thé Hne 
spect to gure 6, and a line D a at an 
alti.tude corresPog fo thé mim .pressure 
2b adtted ïn he main cilector I:".  order 
to bave in that colleetor a pressure whï6h 
nëver below that minimum, y appropia'te 
device  of a kwn te may bé arraged 
down-stream in thé c011etor  ., or fiting 
25 thé fiov to thé .predetened maximum value. 
in case thé maximum water fiow is prede- 
terned as a fuflcon of 
arranged up-stream, a ihW]osses 0f head h 
remain equal, but thé sections o ghe fixed 
30 orifices wfll bé proporfioi to the différent 
qred fiows or to he flows or Which thé uts, 
having différent meions and arged in 
prallel are'blt. 1t ÏS ]ust the case ïn thé :.lants 
where it is required to  a q. chemical 
35 product in a certain proportion of -he total de- 
vered ow. -his pr0blem s solved n a par- 
ticarly simple way by means o he system 
according to he invention, i wod also be 
e case or plants hose dbject wod bé to 
40 obtain mixtures o fferent ïiqds, and which 
if would be désirable fo automatically operate 
according to thé reqrement. 
What I claire is: 
!. A filiation plant aflapted to Iter an enter- 
45 ing water fiow through a pluraty o coecd 
components at dierent water levels, comprising 
a feeoEng canal or thé raw ater, a stribut- 
ing eservoir coectefl -to gidfeeoEng cal, at 
least oné filtration ;stage fomed :by a .séries of 
50 filtering uts-arranged in para]le] and adapted 
to receive thé water fiong irom sai stribut- 
ing réservoir,-each -tering ut inciudi a 
filteri reseoir d .means for controiling thé 
water fiow passi threug.h said filtering unit 
55 accordi o thé onsteam .reqrements 
tered water, said controlling means comrising 
in cembination, for each fiiteing it, a water 
chber conneoEed to the-otream end of 
said filtering reseoir-o thé ut,a vglve, means 
ô0 actuated by thé-head of the water in said Chère- 
ber for-operang sai rallye to aow thé passage 
of a greater fiow rom said fi:tteng :eservoir 
to said chamber w, hen thé .levèl-herein bas 
a tendency to lower and conversely to reduce 
C5 the fiow when said chamber level bas a tendency 
fo fise, so as to maintain a predeteined level 
in said water chamber, and means deflng a 
fixed orifice in thé ourlet o sd chamber and 
adapted to de,ver the water fiowing rom said 
70 filterg t der a head reated by thé 
predetered level in said water chamber, and 
or all thé filterg uts o thé saine stage a 
coon collector apted to receive throh 
said ed orifices o thé stage thé water fiowi 
75 from said filtering reservoirs, said ed orifices 
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having such a section as to cause a predetermined 
loss of head which is the saine for all the orifices 
of the saine filtering stage when each filtering 
unit delivers its maximum flow, whereby said 
entering flow is automatically adjusted to the 
requirements of filtered water and distributed 
between said fitering reservoirs in such a man- 
ner that any of said filtering reservoirs of a 
given stage allow to pass in practice always 
the same proportion of said entering fiow what- 
ever be its relative degree of choking. 
2. A filtration plant according to claire 1 in 
which the fiow controlling means of each said 
filtering unit is arranged at the exit of said re- 
spective fitering reservoir. 
3. A filtration plant according to claire 1 in 
which said stage comInon collector is formed 
by an open compartment. 
4. A filtration plant according to claire 1 com- 
prising at least two series connected fitration 
stages, the altitude of the second stage being 
lower than that of the flrst one, said second stage 
being adapted to receive the filtered water fiow- 
ing from the first stage; and including fiow con- 
trolling means at the inlet of each stage and 
adapted to maintain a constant level therein 
by allowing the passage of a greater fiow when 
the level of said stage lowers ahd conversely re- 
ducing the flow occasionally down to zero when 
the level of said stage has a tendency to rise. 
5. A filtration plant according to claim 1 fur- 
ther comprising at least two series connected 
filtration stages, the altitude of the second stage 
being lower than that of the first one, a canal 
provided between said two successive stages and 
adapted to collect the fitered water flowing from 
the fixed orifices of said first stage and to dis- 
tribute said water fo the said. second stage, said 
filtering units of each stage having walls ex- 
tending fo an altitude ai least equal to the 
constant level maintained by the flow controlling 
means level of the above next upstream com- 
ponent of said plant. 
6. A filtration plant according t0 claim 1 in- 
cluding a common collector receiving the filtered 
water fiowing from the last filtering stage and 
comprising a collecting compartment and a 
closed duct connected to said compartment, 
means for adjusting the fiow of said last flltering 
stage in response to the variations of the pres- 
sure in said duct, and a pressure regulating de- 
vice at the exit of said compartment and adapted 
to maintain in said compartment a pressure 
above a predetermined minimum value. 
7. A filtration plant according to claire 2 in 
which said flltering units arranged in parallel 
comprise units having different dimensions, the 
fixed orifices of the means controlling the water 
flow of each unit are fed under the saine head 
and the sections of said orifices are proportional 
fo the working capacities of each flltering unit, 
whereby the fiows of said orifices are in propor- 
tional relationship. 
8. A filtration plant according to claire 1 in 

8 
which said fixed orifices provided in the ourlet 
of said water chambers are arranged ata pre- 
determined level so that their downstream ends 
are uncovered when the maximum flow of said 
5 plant is reached whereby the filtered water 
flow is automatically limited. 
9. A filtration plant according to claim 8 in 
which said fixed orifices have a horizontally 
elongated section. 
10 10. A filtration plant adapted fo filter an en- 
tering water fiow through a plurality of con- 
nected components at different water levels, com- 
prising a feeding canal for the raw water, a 
distributing reservoir connected to said feeding 
15 canal, at least one filtration stage formed by 
a series of flltering units arranged in parallel and 
adapted to receive the water fiowing from said 
distributing reservoir, and means for controlling 
the water fiow passing through said flltering 
20 units according fo the down-stream requirements 
of flltered water, said controlling means com- 
prising in combination, for each filtering unit, 
a valve connected to the exit of the flltering 
reservoir of the unit, a duct arranged at the 
25 ourlet of said valve, a manometric member in 
open communication with said duct, means ac- 
tuated by the pressure in said manometric ruera- 
ber for operating said valve to allow the passage 
of a greater fiow from said filtering reservoir 
30 fo said duct when the pressure therein has a 
tendency to lower and conversely fo reduce the 
fiow when the pressure in the duct has a tend- 
ency to rise, so as to maintain a predetermined 
pressure in said duct, means dening a fixed 
35 orifice in the outlet of said duct adapted to de- 
]iver the water flowing from said filtering unit 
under a pressure regulated by the predeter- 
mined pressure in said duct; and for all the 
filtering units of the saine stage, a comlnon col- 
40 lector adapted to receive through said flxed ori- 
fices of the stage the water flowing from said 
flltering reservoirs, said fixed oriflces having 
such a section as to cause a predetermined loss 
of head which is the saine for all the oriflces 
.5 of the saine fitering stage when each flltering 
unit delivers its maximum fiow. 
PIEIIE PH. E. HAl%DY. 
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